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Abstract of JP1 1 296851 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium which is small in light 
transmittance, has surface smoothness, is high in strength and durability, and is small in the degree of 
deterioration of magnetic characteristics accompanying the corrosion of acicular magnetic metallic 
particle powder composed mainly of iron and dispersed in a magnetic recording layer. SOLUTION: The 
magnetic metallic particle powder of this magnetic recording medium exists at 0.05 to 10 wt.% in terms 
of Al. The nonmanagnetic particle powder is an acicular hematite particle powder of 0.004 to 0.295 
&mu m in average major axis diameter, 35.9 to 212 m<2> /g in BET specific surface area, >=8 in 
powder pH value, <=300 ppm in terms of Na in soluble Na salt and <=150 ppm in terms of S04 in 
soluble sulfate obtd. by subjecting an aq. suspension of the acicular hematite particle powder of 0.005 
to 0.30 &mu m in average major axis diameter and 35 to 150 m<2> /g in BET specific surface area to a 
dissolution treatment with an acid to dissolve 5 to 50 wt.% of the total weight of the acicular hematite 
particle powder in the aq. suspension, then rinsing the suspension, adding an aq. alkaline soln. to the 
aq. suspension contq. the remaining acicular hematite particle powder and subjecting the suspension 
to a heat treatment to a pH value >=13, then subjecting the suspension to filtering, water washing and 
drying. 
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tticis^T, ^BHSi14^^a^«A i &g£T o . 05- 

^»**^ ¥J$fittl&0. 0 0 5 -0. 30am, BE 
Ttt^S^M 3 5 - 1 5 0 m 2 / g ~C & Z> ft-tt'S ^ * -f 
htt^»*<D7kttiB»«&»»flE 1 • 0Ntt±. p HI 
3. O^T, aSIBSI 2 0 - 1 0 0 < C<D&#Tg£{C££ 

-f h&T*ft;fc£#:§<a 5 - 5 Oli^SMStit^, 
iJObTp HM£13JW±£i8§gbi>cfg, 80-103 

r^t^it^H-e^^^iJib, *^-e, mm. 

ITf en/c¥^li@0. 0 0 4 -0. 2 9 Sum, 
BETltiIil3 5. 9-212m 2 /g, U)#:pH 
M#8J^±> fio, pT^I4± h 'J V AJ^CD^WS^N a 
OOp pmJ^T, ?J8tt«SRSfl)t*I*JSO 

[if *m 2 ] ttftffiflfcK*0?l^ttTi&JBJ&tttt^7 
[ 0 0 0 1 ] 

<, i»4Mi(c«n, 1^, 

[ 0 0 0 2 ] 

[0003] sst^raKSs^Tte, flB»sa»j«#<0cft 

[0004] att^^w^oiisttfig^fc^^Ta 
[0005] aftsae«i^fc:^-r*±ffio«fc'5«:s^€ 
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[0006] ifi^, wttjaafetf*c*«ftjaeKja-r*« 

[ 0 0 0 7 ] i$$^^<ht^^^iaft^ff&^ 
M^ft&^lfr^te* UmWT, 5*fc, 0. 0 1-0. 

'> ft £ *t *r t: i > a * nfl $> z> . 

[ 0 0 0 8 ] ftoT, «teffi^»5fc<fcLTfc&£li!t#£ 

20 [0009] #ic, aificiaft/ioajjBibt^iiTfiE^ 
[ooio] ia^tc^ttat'^^^-ycDi^Li^^LijM 

[ooii] M^^ft^fc^fbT, m%&&mft<Dmm 
30 iioii«<^$tm^ 0 #J*. 

«a»©S#BMt«*J ( 1 9 8 2f) ^3121© T- 

[o o i 2] mm.&zmmvmmittfmts'p'v* ^<*r>a> 

•fe >^-tbKg^^fT rjK^-r-^-^y H^fr^OlP^ 

T, ^ 5 - > J (BBW 62^) » 1 8 

0Rtfl8lH<Z> r — iMOlttiiil^fi. ^ 
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loon] m~ \z. ^-X7 ^ a tm 

m r«tt*r»©5i»i:«i»©i«»fiS[<ta*iij MS7 
fcx— c<^ci(b«, t"-^<z)^$ l 

*©JP$&«e>TC£j&*i&Efc8R-0fc*. C 5 

lk<Dm&fc ZZ&tSL< , ±j£bifcm*E»Ji 

C 0 0 1 5 ] £ tf)l§r§!i te, ^¥ 5 - 2 9 8 6 7 9 ^ 

r. . • ifi*£, ««E»©fBii£#K:ie&iiiR, ^ 
tf, c/NS±tf5C(td«g*$nr^s. • • • 

[0 0 16] t'x^-:/^CD8£ 

CtlCfc otTbnrv^. tt»E@tttt<z>i«/lfc-*>ttd( 
*KJ;3«»a*IS«£fcSfc«>, «»E»JBfc:;&- 

fT^nr*3 d , Wfx<D\iT*T-7\z&^T\zM%t? t u 

[0017] b^L> ttmnkox-tfy?? y >?m*& 
Il:ii)Dt5:i:tt, iS^E^Hfc£ifl#-r * «a* 0 r 
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[0018] «»ffi»jajcasini-r**-#>y 

[0 0 19] ««IB»jS<D»@ft2fcr/l^«tt3e»«e©W 
iflSl:#7T, ra»E»JS£JBfifc-r*fc«>fc, ^-X7 

K< £*>iiamiz£*iififft>tiT&r)* mz. mm<t 

$nil^ 6 - 9 3 2 9 7 &mW 6 2 

- 1 5 9 3 3 8-*f^$a, ^1109 6 3 - 1 8 7 4 1 8 
•R. ^1^4 - 1 6 7 2 2 5^£t«, Hl¥4-325 
9 15ii«, «fif 5 - 7 3 8 8 2 ^{t>m. ^H¥5- 
1 8 2 1 7 7 ^&?8, j^l¥ 5 - 3 4 7 0 1 7 
Wm* 6 - 6 0 3 6 2 -^#$g^) . 
[ 0 0 2 0 ] L*>L, #«tt£ttf|c±K:#tttt»«$tt 

20 f§\zm%fcmm*m*ftmm t $zmm&te. 

efci^ns^, HAtt^K^^tr^nia^A^^. z.<d 
mm\z* ^i¥5-H2i77 ^'j>m<D r ■ . . ^ 

30 ?zm§ztemm{*tfi**^»mzzis\,*m<Dz:£iz&m 

UT^*<h#7L5*lS. • • -J & 5 IB IK ©EOT* 

[0021] t^oT, «a«iBa@o»ji<kR(^^«tt3e 

40 HfcH. 

[ 0 0 2 2 ] 

[ 0 0 2 3 ] 
50 jl 0 <0#«9ilcJ;oT38ric-e€r*. 
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[0024] bp*>, *#mit 

-3. Wffi^fflitttt^W*^, ¥^IiiO. 0 0 5 - 

0. 30/im, BETit^IHi 3 5 - 1 5 0m a /g 

1. onjl^±, P Hi3. osat, ummm 2.0 - 1 0 

£#&T**U*'W*-f 5-501 

U ^c^^^iljnlTp HI$ 1 3 ^±»C|^$S[ 

T, «K8>J. ft«lT#enfc¥«fittSO. 0 0 

4- 0. 2 9 5 wm, BETJt^®S!13 5. 9-21 
2m 2 /g, »#pHffl*«8^±, E-O, pJ&te^MJ 
^AlO^tI^Naigt3 0 0 ppm^T, *J?£f£ 
l»ett©*#fi^S 0« 1 5 0 p pmJ^T<£>£f-tfc 

[ 0 0 2 5 ] *55^tt. i!tr§E£W\V*< h«[^ 

[ 0 0 2 6 ] *«KO«lfilc^J:0l¥b<ittWrn«, # 
[ 0 0 2 7 ] **Efc*m*#«ttT*«iC'3V> 
[ 0 0 2 8 ] *»^^*3tta^«ttTft!lStt, #«ttS 
£$lttf Jig 

[ 0 0 2 9 ] #«ttjfcj»#£ LTli, 

l/>, ^'j7 p Dtfl/>, — — K *UI 

1. 0 — 3 0 0 /im, «tt)»*b<H2. 0 — 200m 

^6n, -t©JP*ttv ii* 5 0-3 0 0 ym, u < 
H 6 0 — 2 0 0 u mT&*. GB^v^ — ^fl)*^, ^(Dm 

I^3-100am, ^SL<}i4-20umt« 
0, ^.'JX?l/>t7^l/-KOi^«, il^3-50 
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a m, ^SKH4-20Mmt$>t), *U75 H©* 
i*2-1.0am, fiFSL<H3-7MmT* 

[0030] *»we****#*'w*-r h«t^»5K 

tt» ¥^Sfft^0. 0 0 4 — 0. 2 9 5 ym"e^D, B 
ETlt^®^M3 5. 9-212m J / g, MpHI 

lt3 0 0 ppm^T, ^i^iii^so, **t 1 

5 0 p p m^TttlT^S. 
10 [ 0 0 3 1 ] ^^^t^frt-SfiUft^T^-f H^^^^O 

[ 0 0 3 2 ] #«^fC;teW-*«-tt'\ , 7*>r htt^»5fc<0 
¥J9«tkfi*<0. 2 9 5 /im$|A5^l:H tft 

ff£L<ftt*. 0. 0 0 4tfm*«O«^l:tt, ^^(D 

20 &BI<B!£ffi¥rate£#lfc-r ¥*^«l&W:0 . 0 0 

8 - 0. 2 7 5 am»ib<, J:0«F*b<«0. 0 
1 6 — 0. 2 4 5 Mmtfe§. 

[ 0 0 3 3 ] **HKl****«-tt'S^**r K^^^^O 
¥^jll*Stt, 0. 0 0 2 - 0. 1 4 7 /im^iL 

H0. 004-0. 1 3 7 m m#«k 55 *C «fc 

30 OJfJKfiO. 0 0 8 - 0. 1 2 2 MmT&£>o 

[ 0 0 3 4 ] **MlC*5^*#«^ , 7^-f hfa^w*© 
Wit (¥^S«l1£<fc¥iSJgttlll<Oit. RT, r$ft 
fcfcj tl^. ) Et, 2-2 0*iff*l/U. Mtt;a«2*«| 

40 [ 0 0 3 5 ] #»iflfc;fettSfit4*'W*-f h&^*&*<2 

b e t tt&mmm<DTv&mRzs±mm*fe&tzm& \*+ 

ItfeMtfttf, B E Tit^M^iMte 3 8 - 1 4 1 . 4 
m 2 /gW^K, <tDlffil<H41-113. 1 

[ 0 0 3 6 ] #38 9§fc:.fc tt*«-tt'W*-r h&^-Jft* 
ft, fitt£<a«H«*PfilMfiia< l . 5 OWTt^^ct 

*«ff*t^. i. 5 o ^ft-r^m* 
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#*-rti«, &mm<Dmmwkwmmm<oTmm\z i . o 

1 T&£>o 

CO 0 3 7 ] ^SS^JC^^Sfff-Ww^-r h<fi^»5fc 

ett&a>e>fffflLfcS®«s T B M mtoitt <s B B T io 

/S T e m Aft) t> fc^'a , 0. 5-2. 5 7&*#£U 

[0038] s B e t /s t b m m&o. 5*m<Dm& 

Sb e t /s t e m fa^2. 5 

(O^I?tltt$#it^tSa e t /St e m IHO. 

7-2. oa*#£b<, <kO»*L<HO. 8 — 1. 6 
[ 0 0 3 9 ] *»9iK::|3tt*#tt'\V**f h&^»5fc<0 

t, »#pHltt8. 5-1 Ij^BSK, ±0»*L 30 
<liMpHW9. 0-10. 5Ta5§. 

[0040] tezsmiztenzfttf.^-??^ h^^u^^co 

h U ^ Ai&O^WSteN a^#T 3 0 0 p pm 
£AT-C&*. 3 0 0 pp.m*i8A5»^l:li, #«BttT 

itii/§ © ± \z mt& $ nx v>s flSAiB^B + tc * n * ft & 

»*L<tt2 5 0 p pmJEAT, iO0^l<ii2OOp 
pmJ^T, MJc£9£?£b<tel 5 0 p pmJ^TTfc 
S. lSWfc££tt£%«-rfttf, ^OTRittO. 0 
1 p p m^^T&^o 

[ 0 0 4 1 ] *^C*ft5tt«A7^-f htt^OpJS 
tt«8SOft«ttS 0< 1 5 0 p pm^T-C* 

1 5 0 p pmSiASi^lClt #«ttTfi!lJBO±. 

fc»**nT^*««E»ji + te:**n*ft*^*t-r 
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1 0 0 p p mJL^T, «kO»SK»70pp mJL^T. M 
CiOff^KfiSOppm^Tr^So Xlttt&£g 
tt«*tnH ^CDTRtfiO. Olppmilt^ 

[ 0 0 4 2 ] *5£W\Z*5WZ>fttf;'\-??'1 h^L^-mm 

[ 0 0 4 3 ] 7Jkz-)AO*||bft«!i©t«lU, «■ 
tt'W^'f htt^-»*fc*tl,A 1 ft*. SiO, 

fe^A 1 sio t ^#acD^^a-eo . 01-5 

oilx^ffSi/Vi. 0. 0 
*«K: 4 fc*»«ttrti±a**«»6nji<, 5011%^ 

(o^imo. 0 5- 20 O^SL^. 
[0 0 4 4 ] ^ll:^ltS7J^Z') A©*&{fc#fl§£ 

X, SttJfc, B ETlfc^®*! fit. ^ttfl©l!Sfa^ip<II£ 

So e t /St e m tt, MpHl, BJBtt^hU 

[ 0 0 4 5 ] *»9!fc;fe»s»tt^v*< htt^F 

[ 0 0 4 6] *»Hte*H-*#tt^V**f htt^»* 
;U*U**«ftSB10bTpHM« 1 3J^±tWSSbfc 

», 8 o~i 0 3r©Ma^fflTjto&&JiT5£<fcK:J: 

[ 0 0 4 7 ] illtfMttTCWAT 
^^^^it^^T^, 7*yt^h (0-FeOOH) ft 
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[ 0 0 4 8 ] tCT, £t\ &#LJI&^*ft5fc<>: LTCOfcf 

[0049] $ftty-*-f hft^tt, »»cp*-rsai 

[ 0 0 5 0 ] #*y-^-f N&^OftSIW&g^KJftK: 
£-&tfSK»ifc£ P HI 1 1^X±\ZX8 O'CJ^T^M^T 
^^T;l/^ U *«*i:*S*S-&T»enS F e C O 3 20 

£ii^LTg£fb£/ft£fT 3 c £ic £ oi«^Mifcy 

8HbMJS£fr5 D£ftty-^-f 

TK^^tC, ^fg-ffci£7K^f£*<OF e 2 + fc*fbi!Sfi£* 

*®«bri»re«-#y--*-f bm®.¥&j&&2T*:z>ij 

I£lfi-&i&*^?&*<E>F e 2 + fcfcfb 

LT&fl:E*£ff -5 C (ttcj: 0 #«y-**f 
[ 0 0 5 1 ] fc*3, y-^< h^^CD^^S/^^tC, & 50 
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SftlSnT^SNi. Zn, P, S i ^co^Mtc^^^ 

[ 0 0 5 2 ] ^:%^tC43tt^m^l^)|Bf t UT(D§f^y- 
^-f ¥^fittffi^0. 0 0 5 - 

0. ^i^Mlft^^O. 0 0 2 5 -0. 2|imT 

1. 7 OWT, BET{t^iil^5 0 - 2 5 0m 2 / 

NalffT 3 0 0 - 1 5 0 0 ppm ( pJ*&t£fift^i££S 
O4 150-3000pp m^f LT^S. 

[ 0 0 5 3 ] ^^itf^^tbTCDlf^^T^ 

[ 0 0 5 4] *»^fC*^*ttffiSia j P»5f5-C , *Sffl-« 

-f 5 5 0 - 8 5 0 ^ ©MfttfifflTJnSftflB;*: 

[ 0 0 5 5 ] Jta^llttTK^JKOjaffi^ 5 5 0 XZ^ffiCDm 

*K(i80 orT^^o 
[ 0 0 5 6 ] fc*5, b 

3*c£250-50 OTCOffig^HTffiffijbDf&flftzkfl&JIb 

K«-«'\"7*-f h&^*&5fc£5 5 0 - 8 5 O*C0>i&&tfi 

[0057] <&i&}raf&flfc*ia&a<2 5 0 r^^co^^rfc 

[0 0 5 8] t#^nfc««*«-«i's^^^ h^t^* 
y-xz&mm&Q . 005-0. 3o^m, ¥ 

JgfiMS*<0. 0 0 2 5 - 0. 1 5 itt 

^2-2 0, mmm<DmttM*$ffimm&i . 7 o^t, 
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B E T &3kffiffiMtf 7 0 - 3 5 0 m J /g, S BET / 
St e m Mtf<2. 6UA±, tft#pH<iia<3-9T<&0, 
pjfgte± h'J^MSN a&3£T 500-3000pp 
m, pT^^eS^^Sr S 0« &££T 3 0 0-4 0 0 0 pp 

[ 0 0 5 9 ] fgS&^'W^'f 5 5 

o-8 5 o ^^mmmm&wvT&mmfcztitcuvt^ 
< h^^^^^-r^o &uiJo®Mwmm&5 5 or 

n»c<^ 0 8 5 onzMz-%m&\zte. ^^p-i b®.^ 

< 8 0 0*CT^^>o 

[ 0 0 6 0 ] mzntc&mmftvt^^f't htt^m* 20 

te. il^, ¥-i%&mm& 0 . 0 0 5 -0. 30/xitk ¥ 
J$$af&^7^0. 0 0 2 5 -0. 1 5Mmt*ot, Ultt 

#2-2 0, &mm<DmttWkmwzmm&i . 7ojwt, 

B ET&&mmMrf3 5 - 1 5 0 m 2 /g ( SbetX 
Stem M^O. 5-2. 5, # p H fit rt* 2 . 5-9 
T^O, pJIgftt h 'J ^ AI^N a ilt 5 0 0 - 4 0 
0 0 p prru -pim&tiLMM* SO, j^"C3 0 0 - 5 0 
0 0 p pm^tlt^S, 

[o o 6 i ] ^wiztewzyrtk^?^ hm^m* 

5 5 o-8 5 ox:<Dummm^(Di}nmii&7k%imy.fe 30 
&mi}uf$Mm\z9c&'?T. ^^^c^mi^^m^m^^ 

h&T^^xte 2 50-50 ox:<Dummw-ei&uimf& 

[ 0 0 6 2 ] mlfS^^l^jJi^JiLT^, jl^&ffl£n£ 
g£#<D U >ib-£#K 3^tK#^;^ t^h^ftth'J 40 

[ 0 0 6 3 ] fcttty-^ S^^-!^^(O^T-^M(Ct?^E 

-rs^^^ib^jcDS^, ^^^ih^jcD^^^a, y;i^ 
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cfc 0 <s^cD^ffifiSfcML, 0 . 05-10 mm 

[ 0 0 6 4 ] #»C, ^^^fC^tt^^-^^^^^ bfo? 

Wifcvmmmiz-D^Tm^z. 

[ 0 0 6 5 ] ^%H^fC*5^^§f^^V^< h&^#>;fc 
7KMi«£, 1 . 0NJ^±, pH!3. 0£X 

t, nmmw2 0- 1 0 o^^^^-vrnmrnm^n^, 
&7k&M®m* izftft-t z> folk's-? ? bft^m*±& 

IW5-50lI%^^^$t/ti, ^T^-r^af^'w 

1 3 tk±izmmi,fz'&* 8 0 - 1 0 3t:^^^®5ffiTijn 

[ 0 0 6 6 ] b 

[0067] ^mmm^m^^ bT<£>$n#'w.*< h& 

[ 0 0 6 8 ] &&S&^*ft5fc<>: UTcDtf^^^^'f h& 
W-Xl&mm&O . 0 0 5 - 0. 3 /ziTU 7?£> 
0> BETit^®^M^3 5-150m 2 /gT&£o 
[ 0 0 6 9 ] &&S&^*ft5fc<h l/TCD£f-tf'W^< h& 

R&m&izmzn%*&w\z&Kz>&tfi's'? z-i b®.T 

©T'»* b < &tr>. 0. 0 0 5 /im^i(Oi^ 

£ ^> ±&mmmizmznz*mwiz&v%uw^~?* 
<< b^nm(Dn^(Dmn^it{z^^^^mti(Dm^:\z 

^^z^n^^m^Rzfm^(D^^mi±^%m'rn^, 

¥^^iili$f$l<«0. 0 2 - 0. 2 5 MmT$» 
[ 0 0 7 0 ] ^^S^^3^5|cch bTO^f^-\V^-r 

^j^^cob e t it&ffimmcDTmm&ztiimm&fe&tc 
azmw-m&z^m-rntt. b ETit^®fiM^^sb< 

« 3 7 — 1 3 5m 2 /gtfe§. 
[ 0 0 7 1 ] ^MS^^^^i: LTCD^^AV^^ b%L 

¥-i§mm®&o . 0025-0. is^m, 

S$l&^tO^{5j^2p(lMfI^ 1.70 JMT, S b e t / S 
temM^O. 5-2. 5, MpHl*<2. 5-9T 
^^T, pJg14th'J^At^NaftST5 0 0-4 0 
0 0 p pm, pIig14fi£g£i&7^S O, 3 0 0 - 5 0 

0 0 p pm^TT^ailt^^^L^, 
[ 0 0 7 2 ] ^\Z, fommftTW^t bTO§f^^\^^ 

[ 0 0 7 3 ] ^MW^ilTOtl^^^-f hi 
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T*5< L^. / >^<tt)-^l 

4 4 jxmG(±Otttt«t 1 0 %&jB*.T8fipbTt>£ 

[ 0 0 7 4 ] m\z&zmmmm\zm^z>7i<i&MM%L*<D 

#£L<, 10^2 5 0 g/lA«J:?)»*lK lg/ 
[ 0 0 7 5 ] Sl:«k4SjSfflil:ffl^5i<!:lTU, 

[ o o 7 6] miz&2>mMmwiz&itz>&mm\z* i. 

1. 5NJ^±T&£„ 1. 0N*»O»^CIt fl'tfc'S 

[ 0 0 7 7 ] Sfc <fcSS#fflSfc43****0»J pHKi, 
PHI3. 0J^T\ »SL<lipH12. OJ^T, 0 
»*U<l4pH«l. OJ^TT^^. SamfiSI^S** 
tStpHil. 0KT««ilT^6. PH13. 0 £ 

[ 0 0 7 8 ] M£J:*i8*n&£&»?«*ttMflKa>a 
S«[i 2 0 - 1 0 0 t:, »^L<li 5 0- 1 0 0 t, 
cfc DJff £l/< te7 0 — 1 0 0tT?*5, 2 0t;*i^i 

lz&#fffl*&1rZ>Z.tt>, xMSWK^Jt&a. lOOt 

[ 0 0 7 9 ] fc*3, btOft^V^ 

0. 0 5-0. 3 0um^i^l;(t I^MIW^^?: 
A— GHAtf, ttBftl. 5N^±, pHl 

1. o vLTR&mmmm 7 0 - 1 0 0 xzt-'ko z. ttfi» 

*L<, V^SttS^Jt«W/hd^««T»*0. 00 

5-0. 0 5-/zm©«^fCtt. StfStt31<B*fl=£ V 7 h 

fc&tt, #JAtf, MKl. 0-1. 5N, pHIl, 

0-3. 0, tUSIi2 0-7 OtTff ^Ci/i^^l 
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[ 0 0 8 0 ] »tJ:58jS«Hlt 

ssftf'w^'f h^T-t^^^r^faco 5 - 5 o mm%. & 

£L< 1 0 -4 J:^H<(il5-40 

tt, ttna-^fiR^^jswfCck^T+^ci^^snr, 50 

10 [ 0 0 8 1 ] fc*5, £5^fl¥&Jltc£oT^fi?L;t 

T * CO SI ifi CD Jg - & JK » <t L T tt ffl *T £ Z. t ffi T $ 
[ 0 0 8 2 ] *fflJltt^»*£ LTOffl-tt'W* 

-r bft?w&<D7)),jjv&mmm*fc&vtzmmmmtz 

[ 0 0 8 3 ] tttt'S^-f Ma^l»*©T^*UttS»» 
20 (DS#»«^^^< h&^»*©7K14SK»ffi«:«»'J. * 

[ 0 0 8 4 ] yjU^j Uttfll««(0AliRa9K:^t)4&7;U 
0 - 2 5 0 g/l LH. 

[ 0 0 8 5 ] 7WJ*Si«tl/Ttt, *ft{kth'J') 
30 A, *«ffc;*J'J£A, zkKffcfl^S"* a^cotK^^t;u 
# 'J 0*MSffl^5Ct^Tf 5. 

[ 0 0 8 6 ] #tt'\v*-f htf^^^7^ Utt 
^^?^^CO p Hflte 1 3 Jt^±-e^^>o pHl 3^}^CDi 

i*j»i*itsj izm ® r z mtttem *$h$km \zm v urtc 
t^-cfff, &Tft&RzfmTmmizwi£~?z>*sm&i- 

<D±P1«, pH«««14T*4. ff«A7^-fMaf» 

*ott^*ifflfc#ftr*«ll»l»JhaK:KH-r«H**« 

qnzftvt^-?? bmTW*<DmT&m\zttmi,fr'}- h 
nwr, pHi«n. 1-13. 8 (Dmmtffrs. 

[ 0 0 8 7 ] ffiB2§ftt'W*-f hM*^^pHl 
±^«P*b<, J:0$fSK«90t:WlTfe^. 80 

50 DimCt^iit^S. j[JD^fa^CO±(5Sfi« 1 0 3 
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•CWSK, <fcO»SL<«100tt*§o 103 

[ 0 0 8 8 ] 7^ a utta^iS + TJD&a&sbfcaH-tt's 
[ 0 0 8 9 ] 7KSfc&<hbTte, T^>f-y3>l;J:o 

[ 0 0 0 9 1 ] ^l:, *«^fc*3Jt*T;US^^A<D* 

[00092] »®«BfflJiK:ffl^*:r;ua~tf 

[ 0 0 9 3 ] T;U5 ,Mt£-tt<0a&inJfitt, ^f-tfc'W 
^^hfe^^C^lAlil-CO. 01-5011% 

o. oiii%^iT^5i^i:ft tft^ju 

[ 0 0 9 4 ] $r-f *^^«©»unatt, h 
ftf»*i:^is iOi **ro. oi-50ii%t 
££o o.. oilix*»Tfts»^cit tft*;H> 
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[ 0 0 9 5 ] 7^5-£A<fc£tt£^#fb^4*<i:£0f 

U Al i^StS i O a »»ItC8»T 0 . 01- 
5 0 filX^ff* L^. 

[ 0 0 9 6 ] J^^^J^fllt bTtt, 31ft, m^IB^^^ 

10 >-7^'jDzhuwi&#, #>J t?;l;^:/5 i 7- 
£a<TSr*. £Ac, ma«JBi:tt-OH,'-coo 

H, -S0 3 M, -OP0 2 M 2 . — N H 2 %§><DM&& 
(fib, MteH, Na, K-Z?£<5o ) W^ntUTt) 

OH, -SO, M3&«**tlT^*»fta«IB7&«»*U 
20 V>. 

[ 0 0 9 7 ] *»^lc*tt4lftt'\'7^>f h&^*ft;fc<h 
^^^PJ^^chOiB^fiJ^^, »-&ffilWJ» l 0 OMSgPtc 
»b, »tt'W*-f htt-?»*3&«5^ 2 0 0 Olig, 
£?£b<te 100-1000 SftgPTfc&o 

[ 0 0 9 8 ] *»^fci3^S^ffltttatJ#ff±fc^i«$n 
fc*«ttTil!lJB©aiSjP$tt, 0. 2-10. 0 um<D 
$5fflTfc£o 0. 2um**©«^l:tt, 

30 #«rntf, aiBiPStt<t o»*u< tto. 5-5. 0 

[ 0 0 9 9 ] ft. #«ttTifiJlfc, al^cDSI^fa^^^ 

[0100] a^^is^tiifaar ju5-^A<07KK{b^^ 

87-300%, £f £ b < 1 9 3- 300%, £ 9 
* b< 1 9 5 - 3 0 0 %, liOiiMRa^O. 
40 5 — 8. 5nm, KF$b<'tt0. 5 — 8. Onm, <fc 0 
#£b<te0. 5-7. 5 nm, (ffltt 
fit) #119-160, #£b<te 120-160 

[0 10 1] tt^*W#7;U3-tf A©*ltft»«K:cJ: 

iKttTifflJBtt, ttMO%2RK^ 190-300%, 
b<te 195-300%, J:^^l<fil97-30 
0%, mm<D&ffiWL&R a # 0 . 5-8. 3nm, 
b < 0 . 5-7. 8nm, <i;9#£b<:te0. 5 - 
50 7. 3 nm, ll(Dt>^^ (ffiM) />U 20-1 6 



• 
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0, ff$l/<IJl 23-1 60T*5. 
[0 10 2] &fC, *»^«C«S«»E*«#(C^ViT 

CO 1 0 3] *»91l::ffi£tt&SB&fttttt, #«tt£» 

^±jc^^$nfei^^Ttt!i^co±tc, r ;u = - ^ a 

«*ttft^»5fctt* AlMC-eO'. 05-1011%(D7 
[0 10 5] 7;P*^£A<D#«ESa*A 1 »#T0 . 0 

\z&tiftmn l &mmft$:%z>£ttfT»%te\,*. ion 

[0 10 6] 7Jl/S^^A0S«ttItt, 

«»Ee«#oiiif^tt&#jfrn«, r;i/S-^Aa** 
« & Si IB s s * r J3£ — IC <r * $ n T * t i: 

[0 10 7] lif^l:7J^^^A^^tlTl^i 
h&^*ft3fc£ 3 0 0 - 5 0 0t© 

[0108] ^i^rj^r^Atss^ntv^ 

^7 ;U 5 - A ©KfbW^TkKrt:** <D 7 )\» 5 =. * A <t 
^^T«8E$nT^*«-«'\v^-f 3 0 0 

-so oK&mmmm^jmmmTt'rzziziz&Qmzn 
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[0 10 9] *&WlZ&VZ>§k&3i!8.ft£:*r2>ftyt&m 
m&tiL^Mmte. &£ 5 0 - 9 9fi:&%, #*b<«6 

GklkZtA 1 J^^CD C o, Ni, P, Si, B, Nd, L 
a, Y*££0. 0 5- 1 OiSXiSSf LT^Tt) <fc 
AltNd, La, Y9©#±SMt^aiT 

[oiio] *»^c*5^*«fe*±^»t-r*»tfe^jR 

«tt«T»5fctt, ^Pi^fittiffi^O . 01-0. 50m 
m, j(f^t<(10. 0 3 - 0. 3 0 it m^£oT> 
i«1^ 0. 0 0 0 7 - 0. 1 7 um, 2; b < 0 . 
0 0 3 - 0. lO^m-r^oT, ttUta*3&±, £ b 

20 [oil i] mT<DW*mz, fatkx&z* 

[0112] «&i«^tt5if^ii«ttSf»*© 

^li9 0 0 - 3 5 0 0 Oe»SK, J: 0 0? £ b < fcfc 
1000-3500Oe 0 , fiSfnEUbte 9 0-17 
0 e m u / g JK, <fcD£P£b<tel00-17 
0 emu/g"C^. 

[0 113] *»«lc*»5*4i«»i:t*»tt4J« 
30 mft^LTte, »B»»3***«6 5 %^±1?*t), fcF£b 

[0114] oiftiBAji^^Atctt^-r^tt^nfttrH^ 

[0 115] a^fB^^JC^tt^mti^^^^t^^^J 
«tte : P»*^2 0 0 - 2 0 0 0 tfi», #£b<te3 

00-1500 m&fflx&z. 
40 [0 116] #«ttT*»±fcM^+&nfc««E»Jl© 
ftWiP^H, 0. 0 1-5. 0 tim<DmWX-&2>. 0. 

^0^#l^m^>-r < fcZ>fc#>ftl£ b < ft^o 5. O^m 

»«Ftt^»^nt< <fc*. »s b<«o. os-i. 

[0117] «scia»jB4i^tt, 
»k mmm, &m®±ffl&&i&miz&?)<££tix^x% 

so [oils] *&m\z&z>mm.fcmm{*\** #m&Tm 
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M^^ffl^iti^lCft 0 0 - 3 5 0 0 

Oe, J?$b<« 1 0 0 0 - 3 5 0 0 Oe, ^J^Jt 
fMfSB r/fi&^M^SBm) 7^0. 8 6-0. 

95, ^^b<^o. 87-o. 95, mm<oytRm^ 

195-300%, »*b<U2 0 0 - 3'00X» ^JBS 
«it«Ra^8. 5 nmJ^T, »*L<ttO. 5- 
8. 3nm, £0fiF*b<ttO. 5-8. Onm, 
<0«»iR«Sk3&< 1. 10-2. 00wm~ l ,$?£b< 10 
HI. 20-2. OOum" 1 , »BI©-f>ySS (fitf 
fig) rt* 120-160, b < 122-160 

0, aft ^ <& 5 ^jfefTffl 1 8 »*L<tt 
2 0#£(>±, b < 2 2 #R±, t0«»tttt 
BXttA, ^iUHAtfeO^M^^W (%) 
T^tHtttt^l 0. 0 % T , ff$Ktt9. 5%^ 
T, fifa«*ffiS(D«-fk^ (%) -C^-rJBtttert* l 0 . 
0%J^T, »*b<tt9. 5%J^T-t t fe^>o 

[0 1 1 9] *«^Jcfil*«a(;BB»«#:tt, #»ttT» 

^ffrsfc^ffl^fcW^fcfci, «»**« 9 0 0- 3 5 0 0 O 
e, »*b<ttl 0 0 0 - 3 5 0 0 Oe, ftJ^it (8t« 
i$MB r /&mmj&m&Bm) tflO . 8 6-0. 9 

5, #£L<teo. 87-o. 95, mm<oyttnBznfi 2 

00 -300%, tff£L<\* 205-300%, ^JH^ 
IllRa^8, 3 nm&T, < liO . 5-8. 
Onm, <fcD#£b<te:0. 5-7. 8nm, ^^CD,^ 
RRfRK^ 1. 10-2. 00/zm" 1 , £ b < 

1. 2 0 - 2. 0 0 /zm" 1 , ^^0-\->y^ 30 
fit) ^ 122-160, »*l/<ttl 2 4 - 1 6 0 t* 

0, i»^ttO'5'6*fTW^tttt2 0$m±, »*b<tt 
2 2#J^±, 3EfC»*b< tt2 4»«±, tO»«pttli 
BXttA, #*b< ttATifc 0, (%) 
"C^TJBfaitt^ 1 0 . 0%J^T, #£b<te9. 5%J^ 

t, &ftm$z&m<D&fc& (%) T^r*«tt*« 1 o . 

0%)^T, #*b<H9. 5%J^TT&3o 
[0120] #fC, *«^fc^ttS*«ttTflfeSO»jfi 

[0 12 1] **Wfc*»*#MBttT»»tt, #Btt* 40 
[ 0 1 2 2 3 1&M £. ltd Sift, &ft£@«*fCtR.ffi 

[0 12 3] ffiffJOttffliStt. b&^-M* 

1 0 0llg|S{;^Lf(Z)^It 5 0 - 1 0 0 OSSS&T? 

5 01fi»**-Ctt*8tt»fitLfci&l:ft* 50 
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ft D-T€fXiIIWK:*Wfcft*. 

[o i 2 4] ^mc, *%H^(c^^mmie^^^co®[iite 

[0 12 5] WSttXMF 

[ 0 1 2 6 3 »ttft»©«Jt»C«fflr«»ai:l/Ttt, 
[ 0 1 2 7 3 «»J©ttfflStt, 7J^-^A^^LT 

^sffcs^rt^t-r-s^Ratttft^w* 1 o oihc 

^bt0)IiT 6 5 - 1 0 0 0 SSg&-?&5„ 6 511 

*a*H«£ft*. 1 0 0 0 Ifi«£8A5*^Cfi, & 
ISMt6B0B«l<Dj||||[W*<&Dt#Il»l: 
?F*ii<hftS. 
[01283 

[»9KB*Jfi<DJBai] *««B<o«*«ftSiJ«®^lEtt, 
[ 0 1 2 9 3 7;K9IH, 7 U-»* 

<&b»j&K3R«>t*5#, mmft i o o g cwmj-t ^ficDx 

7'J-^ 3 2 5 />r>i (il$44ym) ©7;KIC 

jib, 7JKlc8ofcSlg»©I*«It*e:tl:cto 

[ 0 1 3 0 3 &^<z>¥^S$&M> ¥^itti(i, 
fttt9X (x 3 0 0 0 0 ) *«*JpJ2S:(^«l*lfttC-£-n^ 

n4{gK&*bfc^juc^$n£&^*$3 5 o{@fco^ 

[0 13 13 MJttt* ¥iSfitt&i:¥^£illl1I£©J*"C 

[ 0 1 3 2 3 H^®*M&®ttfflffV*&«tt. TS2CD 
#&Kcfc0##fc{iT^b*:. BPt>. ±fB*£^c^SfC^ 
^tlStft^OSWS^iffl^bfcfil*, tOWSiiA^tt 

mmzmfe<D&Mm&r$<D*n?nizm?zi& i P<D%m 

T, yfrbftT ®flft#< 5 0 %RlX8 4 . 13 

tpffl«te = WS:7;H'T8 4. 13 %C*5 

m^y^^T 5 o xK*3t*aft«i« left 
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[oi3 3] jtsaiflittttB ETtefcj; ommi,izm-e 
co i 34] ftvt^f-x b%LT<D&mm4k<Dmm\z* 

T, S B e t Mte, ±gEB E T&fcj: 0 b*tJt£c® 
BIO"?**. S T e „ «fi, WtBfB^R««^«^^a9 
^irciaf0¥^lill cm, ?Wlwcm$i 

[0135] Stem (m 2 /g) = C(4 1w+2w 
2 ) / ( 1 w 2 • p p ) ) x l 0 " 4 p.li 
A,v^>f MSItlT^O, 5. 2g/cm 3 £JtH> 
fc. ) 

[0 136] If^^V^-f h&^*&3fcfcb< 
rt3tXHMSI3 0 6 3 M1J (i^iiii 

(#) ®i) *mmL, j i s k o i i 9 <d rttt^x 

[0137] MpHlft 5g^ 3 0 0 ml COH 

^77^3t^0t0, bfcfcfiTK 1 0 0 m 1 

*&CDpH£JIS Z 8 8 0 2 - 7 l;f oti^L, 

[ o 1 3 8 ] a-tt'w*^ h^^^TK^pj^^^ h u s 

[0139] 2fe»tt*tt, f#fcnfc*fe»<0 2 5'CK:fctt 
EH^gfrEMD-R (*5S#a*&ir 
3IS) £ffl^T$l5£b, f 01SD= 1 . 9 2 s e c 

[0140] ®mw%&m\z* &£3Ej£#£-r££fi*£ 

-To 

[0141] ft-f* ®J]£®5t§Wa £##><5. 
[0 14 2] MJ£&^$>*2 0 gtXW>SthU 
^AS$tt§Mh*r;^I 2 g 

^ (^fJH^;^h>2 7. 0g, MUX>16. 2 
g, ->^7 D^^-tJ-y > 1 0 . 8g) 56g££3mm<J> 
X?-^h'-Xl 20gt<ht)Cl 0 Oml^'Jk'Xl 

xn, 6 o > h ->x-a--c*g^#«-r3. 

[0 14 3] «I 0D*£$f*&J&^ 5 0g£Hx0ttlb5 

0 m 1 <0«:^^tC AniHJi£$: 1 0 0 0 0 rpmT15^ 



12 ) T$fB§¥ 11-296851 

22 

fix, mm&ft\z$&n%mm®i&ftmm$:mmmz 

fl^tiWa (mg/g) 
[0144] J&lc, 5fc(c#{$bfcS^SB#tf)^£ 1 0 0 

(^^JUX^JU^r h > 2 5 . Og, hJH>l 5. 0 
g, ^0 D^^UV > 1 0 . Og) 50g££a*_, 15 

l^^tC AtllEl^^ 1 0 0 0 0 r p mT 1 5 #P^jS>k#8i 

fflmftvmmft&ftMm&mm'Tzziiiz&'iT* 
&mizwmisT\,*rzmm<Do*>mmttizmm2nrctiim 

[0145] JEfc. ±.fcmBW>tt<D*<0 100ml h - 

ta^tc^^^m^OtttbS^^faWe (mg/g) 
20 «>, TBB<DaicffioT#fcfcte£»J|gK«&«T (%) 
ch bfc. 

[0146] T (%) = C (Wa-We) /W a ) x 1 
0 0 

[0147] im&TmmRztmm.tt.mmvmm&mv) 

[0148] ^©ffi^R ate, rSurfcom-57 

5Aj mjzmmwiz^ttm) &m^xmi$m<D*fo& 

30 R a 

[0149] ««|B»«#OW^ttK:OV>Ttt, 
ff 05 1 X 14 £ T 9 « 4# tt * I? «& b . 
[0150] j£?r mtK&fc, TMedia Durab 
ility Tester MDT-3000J (St 
einberg Associates t±®l) £rffll^ 
T , i^2 0 0 g W> 'S^y Ktf-^tOi^aS 1 6 
m/s fC^3ttSI|pIlb^P^Ti?fiEbfc, *Pjft^rBg**fi 

[0151] toMtn feft'&oiT-zfon&ffi&m 
40 ^^T^^b, -r oaowii&esifwflfib, tib^4 

A : -r omuL 

B : tOigft 0 
C : tOiWO 
D : r>if^r 

[0 15 2] moMii. r^-h^77j 

i6fCo ir>^^«m8Sh:^^^-7 p fAV T-120 
50 ^fI^i§5^^i:^^(D^^^^«FT , $)^ C <h^^*To 
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[0153] &&±f&ftt?zft#&m®i&&Tm*Ec 
tfra»K»«#©««#tttt. rmmunmrntimv s 
m - 3 s - i s j a&mxmftjZ&ttM) *&mv. ft 

1 0 KO e *TA^j-TW3eUfc. 
[0 15 4] m$L&&m*<D®iZ:3if8 t ft «t "T * £f tfc & IE 

&Mis^ag#£ta&6 or, ffi«i9 0% 

©SR*Tlc 1 4 BWifcBL, ltltt«OSBAtfttftt 

[0155] ytmrnvmrnte* r&fcftytftmmuv- 

2 1 0 0j CttftftttAftSffBrM) «:ffi^T««aB» 
[0156] 

iRRiRffiS: (miii- 1 ) = (In (1/t) ) /FT 
t : A = 9 0 0 n mtC*5tt^^^i§^ (-) 
F T : Mfelzm^fz. y << Jl/A©i^l (^fflH4T«!lS<Z> 

[0 15 7] ««|B*IR«««IAUTif)«#«ltt3ei9 

#m&TMm&ztm§&BZ&mo&m<nm&\** tie 

ItOf* (B) (#«ttX»#©JP*i:*«'ttTift» 

xm&-rz. fit, #«ttT*«oj?*ttB - 

[0 15 8] <ffimW\*? * -f htt^»5fc<0MiS>l*» 

-5"f h^T^^ <¥*SS«l&0. 1 7 1 Mm, 
tt^O. 0213um, ttitS. 0, ^W@CD^{5I^2p 
lill. 34, BETlt^MIl 5 1. 6m 2 / 

g, MpHi5. 8, h u v i±m<D<s^m 

(N a&&7 2 1 p pm, pJ&teflt&i&CO^ (SO 
4 1 1 2 1 p pm) 1 2 0 Og SlirT 

* ^ 'J — 1 5 0 1 £2J0f&L , £ 6 0 <C t L , 0 . 1 
NONaO H^K^^^Jtra^TX ^ 'J -(D p H||$: 1 0 . 
0 KSSlEb*:. 

[0159] #tC, ±IE7JU;fr 'JftX^ 
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^jh^l<!:LT3^*^7X3 6g^»^(;llD^ t fcsirart* 
6 0 #M]»/S&fT ofc. ^fc, :(DX7'J 
-II 0 . 1 NOlt^ig&SrJJD*., X7'J-OpHi$ 

6. oicgafSL*:. ^^tcio, mm. 

^"S^S i O a iftO. 7 8 1IXT*-3fc. 

[0160] #eihfctt««y-^< htt^w* i o o 

10 3ft«6ffl«t 3 5 0 1CT4 0 £}|IQlinMK*aa&fr fr*. © 

[0 16 1] »&nfc«*flE«*tt'W*-f 
tt. V4ftHlS3^0. 145/im, ¥^Mtttl^0. 0 

i 9 3 u m, $ftjfca*7 . 5 , &mm<Dm&mmimmm& 
i. 34, b e Titm.mmm (s BBT ) *U76. 5 

m 2 /g, ^J3HtcD*§&£7K*t S B e t /St . M 

4. 15, »ftpHl^6. 3, pjffiftt^- h U ^Aift© 

-&*rsa*N a 1 7 1 7 p pm, w«tt«fE»*^s 

Oa 1 0 1 1 ppm, y-flOttiUS i 0 2 

20 mWTO. 8 5Ii%Tfeo^. 

[0162] ±HB««K»*Itt'\^*-f 
*8 5 0 g*t75y^fiO@te^l:jS:Ab, leJ^SKSft 
$-t*fta*6£fiv* 6 1 0fC3 O^P^fWi^S^ff U 

[0163] m®m<k£tifcffiMWi'\'?*'( b$L?m* 

tt, ¥J9ftttSa<0 . 13 7/im, ^IBlWO. 0 
19 0/zm, »J*a*7. 2, S$ft@^^f5j^2p<lM{ii 

1 . 3 5, BET Ik&ffimm ( S d e t ) tfi 5 5 . 3m 

2 /g, «SHb<&fi«£?K-rjt s d e r /s T . m «a< 

30 1. 2 8 , »#PHP5. 3, nJStt:*- MJ *A*fcco 
^fi^NaMT2 6 2 6 ppm, pJ«tt«K**«S 

0 4 3 1 0 4 p pm, f^mcD^mmtes i o 2 

[0164] t#snfci*«ftft£nfcft«tt'\v*-r h 
fe^^^s o o B4t&$frc&&&&mwmxfatoftv 

[0 16 5] KSgR{b$nfc«&««^-7^< htt 

^ U — SGM (f^X/tV7hSL : 

40 XXy- • 7r-f ^rA^^^M) .tfflliSL^^e* W 
(Hlfc^ 2 0 0 0 r vm(D*>tX3ttf?$m& • 7>^b^ a 
X ^ U 'W^-f 3 2 5 m e s 

h (@^^4.4um) 0 %T&o£:o 

[0 16 6] <^Mt^^\-7^< h^^^^O^JCJ:^^ 

og/it bfcm* ^i^x^u-^7 i mwosfc. mm 

50 X7'J-(OpHlttO. 6 5Tr&o)t« ^ COy^ ^ 



25 



10 



[0 16 7] &lc, C©^7U-S«SiJL/T«Sfi <6ft® 
|glfc<l::6 6 8g/lT^ofc. 

[0 16 8] »6nfc**77U-©-«*» 
3 0 u s ^Tfcfc££-?7k*fcb, ^co 

[0 16 9] »5nfctt««'\'T*-f ha^ft*^,' ¥ 

i^SWI^ 0 . 1 3 1 um , ¥^3SWS*< 0 . 0 18 1 
am, $ftit^7. 2, ItlOiffi^IMM^ 1 . 3 
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